The ability to process auditory feedback for vocal pitch control is crucial during speaking and singing. Previous studies have suggested that musicians with absolute pitch (AP) develop specialized left-hemisphere mechanisms for pitch processing. The present study adopted an auditory feedback pitch perturbation paradigm combined with ERP recordings to test the hypothesis whether the neural mechanisms of the left-hemisphere enhance vocal pitch error detection and control in AP musicians compared with relative pitch (RP) musicians and non-musicians (NM). Results showed a stronger N1 response to pitch-shifted voice feedback in the right-hemisphere for both AP and RP musicians compared with the NM group. However, the left-hemisphere P2 component activation was greater in AP and RP musicians compared with NMs and also for the AP compared with RP musicians. The NM group was slower in generating compensatory vocal reactions to feedback pitch perturbation compared with musicians, and they failed to readjust their vocal pitch after the feedback perturbation was removed. These findings suggest that in the earlier stages of cortical neural processing, the right hemisphere is more active in musicians for detecting pitch changes in voice feedback. In the later stages, the left-hemisphere is more active during the processing of auditory feedback for vocal motor control and seems to involve specialized mechanisms that facilitate pitch processing in the AP compared with RP musicians. These findings indicate that the left hemisphere mechanisms of AP ability are associated with improved auditory feedback pitch processing during vocal pitch control in tasks such as speaking or singing.
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Introduction
Acquiring musical skills strongly relies on accurate pitch processing for the control of musical instruments or the voice. In recent years, there has been considerable interest in understanding the neural mechanisms that underlie vocal pitch control during speaking and singing (Behroozmand, Karvelis, Liu, & Larson, 2009; Burnett, Freedland, Larson, & Hain, 1998; Chang, Niziolek, Knight, Nagarajan, & Houde, 2013; Eliades & Wang, 2008; Greenlee et al., 2013; Guenther, Ghosh, & Tourville, 2006; Hawco, Jones, Ferretti, & Keough, 2009; Zarate, Wood, & Zatorre, 2010b; Zarate & Zatorre, 2005 , 2008 . These studies have generally relied on electrophysiological and neuroimaging techniques to unravel information regarding the role of auditory feedback in vocal pitch error detection and correction. The findings of these studies have suggested that vocal pitch control involves interactions between sensory-motor processing networks including but not limited to pre-motor, motor, auditory, parietal and inferior frontal cortices (Chang et al., 2013; Greenlee et al., 2013; Guenther, 2006; Guenther et al., 2006; Parkinson et al., 2012; Tourville, Reilly, & Guenther, 2008; Zarate & Zatorre, 2005) .
Although it has been established that the functional role of these areas are potentially related to sensory feedback-based control of vocal production, it is not well understood how the specific localization of functions may vary within such complex sensorymotor loops as a result of extensive vocal or musical training or the development of absolute pitch (AP) ability. While many musicians, as a result of years of professional training, can tune instruments relatively accurately to a note, AP musicians have the ability to assign verbal labels to absolute pitches and to identify notes without first determining the note's tonal relationship with another known note (Takeuchi & Hulse, 1993) . This unique ability in AP musicians significantly differentiates them from relative pitch (RP) musicians, who control vocal or instrumental pitches using tonal relationships between a target and an external referent note. More interestingly, the duration of musical training is by and large ineffective in differentiating AP and RP musicians, while the early-learning theory suggests that individuals who received musical training before a certain critical age (3-6 years) may develop AP ability. Data also suggest that AP ability may only develop if said early musical training includes affirming the relation between
